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DECLARATION OF THE RECORD OF DECISION

Site Name and Location

Operable Unit 4, Site 15, Pesticide Rinsate Disposal Area

Naval Air Station Pensacola
Pensacola, Florida

Statement of Purpose

This decision document (Record of Decision), presents the selected remedy for Operable Unit 4
at the Naval Air Station Pensacola, Pensacola, Florida. The remedy was developed n accordance

with the Comprehensive Environmental Response, Compensation and Liability Act of 1980
(CERCLA), as amended by the Superfund Amendments and Reauthorization Act of 1986

(SARA), 42 U.S.C. § 9601 et seq., and to the extent practicable, the National Contingency Plan
(NCP), 40 Code of Federal Regulations Part 300.

This decision IS based on the administrative record for Operable Unit 4 at the Naval Air Station
Pensacola.

The United States Environmental Protection Agency and the Florida Department of Environmental
Protection concur with the selected remedy.

Assessment of the Operable Unit

Actual or threatened releases of hazardous substances from Operable Unit 4, if not addressed by
implementing the response action selected n this Record of Decision (ROD), may present an
Imminent and substantial endangerment to public health or the environment.

Description of the Selected Remedy

This action Is the first and final action planned for the operable unit. This alternative calls for the
design and implementation of response measures to protect human health and the environment.
The action addresses the sources of contamination as well as soil and groundwater contamination.

The major components of the remedy are:

. Institutional controls imposed in accordance with the Land Use Control Assurance Pian
(LUCAP) to restrict use of groundwater from the surficial zone of the Sand-and-Gravel
Aquifer within 300 feet of the site.

. Review of the institutional controls and certification that they should remain i place or
be modified to reflect changing site conditions.

Viil



. Groundwater monitoring to ensure that the chemicals of concern (COCs) are not moving
offsite.

. A review during which the Navy would determine whether groundwater performance
standards continue to be appropriate.

. The groundwater monitoring program will continue until the alternative has achieved
continued attainment o f performance standards and remains protective of human health and

the environment.

The major components of the soil remedy are:

. Removal of excess risk from the dermal and ingestion pathways for contaminated soil (by
removing contaminated soil above industrial goals through a removal action).

- unupiementation of wsatuuonal comrois through the LUCAFP restricting site use to
industrial.
. Review of the Institutional controls and certification that they should remain in place or

be modified to reflect changing site conditions.

Statutory Determinations

The selected remedy Is protective of human health and the environment, complies with federal and
state requirements that are legally applicable or relevant and appropriate to the remedial action,

and IS cost-effective. This remedy utilizes permanent solutions and alternative treatment or
resource recovery technologies, to the maximum extent practicable, and satisfies the statutory

preference for remedies that employ treatment that reduces toxicity, mobility, or volume as a
principal element.

Because this remedy will result n hazardous substances remaining onsite, it will be reviewed
within five years after it commences to evaluate that it continues to adequately protect human

health and the environment.

/ " . 00 99

Captain Randal L. Bahr, NAS Pensacola Date

X
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NAS Pensacola Operable Unit 4

Site 15 — Pesticide Rinsate Disposal Area
November 30, 1999

1.0 SITELOCATION AND DESCRIPTION

Operable Unit (OU) 4, Site 15, is in the northern portion of Naval Air Station (NAS) Pensacola
In Pensacola, Florida as shown on Figure 1-1. The site, which includes the golf course

maintenance facilities, Is accessible from the west by an unpaved road that enters the site from
within NAS Pensacola. Land surface across the site is generally level and unpaved, except for

small paved areas used for equipment washdown. These areas, shown on the site map in

Figure 1-2 include three concrete wash-down pads, each covering approximately 250 square feet
or less, and two asphalt pads covering less than 50 square feet+ SIX buildings and one

underground storage tank (UST) are or were i the immediate site vicinity:

. Building 2640, large equipment (tractor/mower) storage
. Building 747, office space

. Building 3447, equipment maintenance and storage

. Buildings 1851 and 1776, equipment storage

. Building 3586, controlled storage of bulk fertilizer, pesticides, and herbicides
. UST north of Building 3586 (Removed In 1993)

Surroundings

The site is bordered by the NAS Pensacola golf course on its southern and western sides,
Bayou Grande approximately 600 feet to the north, and a tidal pond to the east. NAS Pensacola

is an active U.S. Naval facility and access Is controlled by the military. Bayou Grande has been

classified by the Florida Department of Environmental Protection as a Class III water body,
Indicating its use for recreation and maintaining a well-balanced fish and wildlife population. The

tidal pond Is a small tributary source to the Bayou Grande.

Natural Resources

No natural resources are harvested or mined at this site.
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Surface Water

Sandy solls typify the NAS Pensacola area, Consequently, most rainfall directly infiltrates into
the subsurface, resulting in few natural streams. Streams on base are generally man-made and

channelized. Numerous natural wetlands occur in low-lying areas.

Stratigraphy and Hydrogeology

Stratigraphy beneath the Florida Panhandle generally consists of Quaternary marine terrace and
Nuvial deposius, underiam by a thick sequenice 01 niteriayeiced fe-grained clastic deposits and
Tertiary-age carbonate strata (Southeastern Geological Society [SEGS], 1986). Three main
regional hydrogeologic units have been described within this stratigraphic column (in descending

order): the surficial/Sand-and-Gravel Aquifer, the Intermediate System, and the Floridian
Aquifer system.

As discussed in the Remedial Investigation (RI) Report, groundwater is encountered 10to 15 feet
below ground surface (bgs) across most of the site, except along the bayou and the tidal pond.

Groundwater flows generally to the north-northwest along Bayou Grande, and to the north-

northeast along the tidal pond. In general, the potentiometric surface mimics topography. There
has been little to no variation in the surface configuration during multiple sampling events,

although water levels appear to vary seasonally.

The surficial aquifer beneath the site is 30 to 40 feet thick, consisting of a homogeneous fine- to
medium-grained sand. Most monitoring wells in the unit are screened at or near the water table,
with terminal depths ranging from 15 to 20 feet bgs. Two wells (GR-39 and GR-40) were
completed to the intermediate confining unit. The surficial aquifer IS not used as a potable
drinking water source; given the availability of alternate superior quality water supplies, it Is
unlikely that the surficial aquifer will be used as a potable source in the future. In addition,
groundwater from NAS Pensacola background wells exceeds primary and secondary standards,
Indicating that it may be classified as a groundwater of poor quality. .However, the aquifer is

considered a G-II aquifer (i.e., a potential future source of drinking water).
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2.0 SITEHISTORY & ENFORCEMENT ACTIVITIES
2.1  General Site History

In December 1989, the base was placed on the United States Environmental Protection Agency’s
(USEPA) National Priorities List (NPL). The Federal Facilities Agreement (FFA), signed In

October 1990, outlined the regulatory path to be followed at NAS Pensacola. NAS Pensacola
must not only complete the regulatory obligations of its NPL listing, it also must satisfy the
ongoing requirements of an environmental permit issued In 1988. A permit Is an authorizing

document issued by an approved Florida agency or USEPA to implement the requirements of an
environmental regulation. This permit addresses treatment, storage, and disposal of hazardous

materials and waste, as well as the investigation and remediation of any releases of hazardous
waste and/or constituents from solid waste management units (SWMUs) at NAS Pensacola. The

Resource Conservation and Recovery Act (RCRA) governs ongoing use of hazardous materials

and the operating permit rules. RCRA and the Comprehensive Environmental Response,

Compensation, and Liability Act (CERCLA) investigations and actions are coordinated through

the FFA, streamlining the cleanup process.

2.2 Site-Specific History

From 1963 to the present, fertilizer? pesticide, and herbicide materials €or application at
NAS Pensacola’s golf course have been stored and mixed at the golf course maintenance facility.
Application equipment is also rinsed at the facility’s wash-down pads. The original Site 15 area

identified In previous investigations included Building 2692, the pesticide storage area just off

Building 2692’s northeastern comer, and the asphalt wash-down pad northwest of Building 2640.

Commercial application equipment such as tractors, sprayer tanks, spreaders, etc., are currently
used In routine golf course maintenance. Equipment is currently cleaned at a wash stand, which

collects the rinsate for re-use. Before construction of the wash stand, these rinsates, reported to

contain organic phosphates, chlorinated hydrocarbons, carbaryl, and carbamates, had directly
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infiltrated the sandy soil (G&M, 1984). Currently, tractors and large mowers are rinsed on the

concrete wash-down pads northeast of Building 2692 and northwest of Building 3447. Pollution
prevention practices and procedures have minimized further releases of rinsate to the

environment.

Building 3586, approximately 375 feet east of Building 2692, has been used to rinse equipment

and store and handle herbicides and pesticides since its 1979 construction. Previously, a sink
outside the building and a drain in a concrete pad north of the building collected

pesticide/herbicide residue wastes and discharged them to a UST. The contents were periodically

pumped out bv a contracted agent before the tank’s removal in 1993. During the removal, the
tank’s contents were placed in an area north of the dirt road. Wash stands are currently used for

equipment rinsing to collect the rinsate for re-use.

In summary, based on site history, Site 15 areas where releases potentially occurred are:

. Pesticide/drum storage areas at Building 2692’s former location

. Four equipment rinsate/pesticide handling areas:

— the asphalt pad northwest of Building 2640

— the concrete wash-down pad and drainage area northwest of Building 2692

— the wash-down and drainage area at the northwest corner of Bullding 3447

—  the pesticide handling area adjacent to Building 3586°s west side

. Equipment storage Building 2640

. Holding tank contents disposal area north of the dirt road
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N e s —

Currently, waste minimization procedures are In place at handling areas to eliminate the potential

for any contaminant releases to the environment.

2.3 Chronology of Events and Previous Investigations

The following chronology of events and previous Investigations at Site 15 provides a basis for
understanding the history and focus of the remedial investigation/feasibility study (RI/FS)-

1983 —Initial Assessment Study

The Initial Assessment Study (IAS) report prepared by the Naval Energy and Environmental
Support Activity (NEESA) identified sites potentially posing a threat to human health or the

environment due to contamination from past hazardous materials operations. Historical records,

aerial photographs, field inspections, and personnel interviews were used to identify 29 potentially

contaminated sites at NAS Pensacoia. One of those identified for evaluation by this study was

Site 15. According to the IAS report conclusions, discarded pesticide rinsates were not

sufficiently concentrated to threaten human health or the environment. Therefore, further study

was not recommended (NEESA, 1983). Since environmental sampling and laboratory analyses

were not performed, the information required to thoroughly assess the magnitude and extent of

residual contamination was not available.

Confirmation Study

In 1984, Geraghty and Miller (G&M) was retained by the Navy to perform a Confirmation Study

at NAS Pensacola. It consisted of two parts: a Verification Study in 1984 and a Characterization
Study In 1986.

1984 — Verification Study
The 1984 Verification Study examined the asphalt wash-down pad and the pesticide storage area

adjacent to Building 2692. At three soil borings completed to 2 feet below land surface (bls),
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samples were collected and analyzed for arsenic and pesticides. The analytical results indicated
arsenic and organic pesticides In site soil, with concentrations consistently decreasing with depth.
Detected total arsenic concentrations ranged from 1.6 parts per million (ppm) to 31 ppm; total

pesticides ranged from 0.02 ppm tu 23.4ppm. Appendix B, Table B-1 of the Rl report?presents
the analytical results. Installation of shallow monitoring wells and additional soil borings was

recommended to assess groundwater quality and define the extent of soil impact (G&M, 1984).

1986 — Characterization Study

Two shallow monitoring wells (GM-59 and GM-60) and six additional soil borings approximately
2 feet deep were completed during the 1986 Characterization Study (G&M, 1986). Groundwater

sampies were analyzed for pesticides, polychlorinated biphenyls (PCBs), and arsenic; soil was
analyzed for arsenic only using the extraction procedure (EP) toxicity methodology. The only
parameter detected In groundwater was arsenic (0.153 ppm) in the sample from well GM-39.
Two of the concentrations exceeded the Florida Primary Drinking Water Standards (FPDWS) of

50 micrograms per liter (g/L). Arsenic was also detected In several soll samples. Tables B-2

and B-3 in Appendix B of the Rl report present the analytical results. A Program was
recommended to delineate the areal extent of soil contamination, with soil removal tu appropriate

levels along with monitoring well re-sampling and analysis for arsenic (G&M, 1986).

1991 — Contamination Assessment/Remedial Activities Investigation

A Part of the Navy's Installation Restoration Program (IRP), Ecology and Environment, Inc.

(E&E) performed Phase | of a Contamination Assessment/Remedial Activities Investigation at

Site 15. The objective was to identify principal areas and primary contaminants of concern and

to recommend any subsequent Investigations-

Fieldwork included site reconnaissance, surface emission surveys, Particulate air screening.

utilities surveys, collection and laboratory analyses of soil and groundwater samples, and a
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hydrologic assessment. Most soil and temporary groundwater well samples were analyzed only
at a screening level. Samples from GM-59 and GM-60 were analyzed using Contract Laboratory

Program (CLP) level analyses. This analytical approach focused additional investigative efforts

on areas with significant screening detections. Additionally, groundwater samples were often

turbid and most were analyzed unfiltered, a method associated with high metal concentrations.

Investigative results Indicated the potential presence of metals (particularly arsenic), total

recoverable Petroleum hydrocarbons (TRPHs), volatile organic compounds (VOCs), polynuclear

aromatic hydrocarbons (PAHs), and pesticides in site soil. LOw metals concentrations

(Particularly arsenic) and dieldrin/4,4-DDE were detected in the groundwater samples.

Tables B-4, B-5, and B-6 in Appendix B of the RI report present the analytical results. Limited
additional assessment was recommended for Site 15. Complete results are presented in an

Interim Data Report for the site (E&E, 1991).

Building 3586 UST Removal
The UST south of Building 3586 was removed in 1993. The contents of the rinsate holding tank

and associated soil were spread across a nearby portion of the golf course, approximately 200 feet
north-northwest of Building 3447 (Figure 1-2, Site Map). No analytical results or other specific

Information were available from this removal activity.
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3.0 HIGHLIGHTS OF COMMUNITY PARTICIPATION

Throughout the site's history, the community has been kept abreast of activities in accordance
with CERCLA Sections 113(k)(2)(B)(i-v) and 117. In January 1989, a Technical Review
Committee (TRC) was formed to review recommendations for investigation and remediation
efforts at NAS Pensacola and monitor its progress. The TRC was made up of representatives of
the Navy, USEPA, Florida Department of Environmental Regulation (FDER) (now the Florida
Department of Environmental Protection [FDEP]), and the local community. In addition, a

mailing list of interested community members and organizations was established and maintained
by the NAS Pensacola Public Affairs Office. InJuly 1995, a Restoration Advisory Board (RAB)

was established as a forum for communication between the community and decision-makers. The

RAB absorbed the TRC and added members from the community and local organizations.

RAB members work together to monitor progress of the investigation and to review remediation

activities and recommendations at NAS Pensacola. RAB meetings are held regularly, advertised,

and are open to the public.

Site-related documents were made available to the public in the administrative record at

information repositories maintained at the NAS Pensacola Library and the John C. Pace Library

of the University of West Florida.

After finalizing the RI and Feasibility Study (FS) reports, the preferred alternative for Site 15 was

presented in the Proposed Remedial Action Plan, also called the Proposed Plan. Everyone on the

NAS Pensacola mailing list was sent a copy of the proposed plan. The notice of availability of

the Proposed Plan, RI, and FS reports was published in the Pensacola News Journal on

August 21, 1999. A public-comment period was held from August 23 to October 6, 1999, to
encourage public participation in the remedy selection. In addition, the opportunity for a public

meeting was provided. Responses to comments received during the comment period are In

Appendix B.
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40 SCOPE AND ROLE OF THE OPERABLE UNIT

The selected remedies for OU 4 (Site 15) have been selected to reduce risks to human health and

the environment. Two remedial options have been selected fur Site 15, one for groundwater and

one for soil. The two technologies are independent of each other, because the remedial

investigation hes shown that there is no correlation between contamination in surface soil and

groundwater.

The selected remedies will address conditions posing risk to human health and the environment,

including :

. Contaminated groundwater may Impact drinking water supplies or nearby ecological

receptors In Bayou Grande or the tidal pond.

. Site workers may be exposed to contaminated surface soil.

Pathways of exposure include:

. Ingestion and Inhalation of contaminated groundwater.
. Aquatic exposure of ecological receptors from groundwater migrating to surface water.
. Incidental Ingestion and dermal exposure to contaminated surface soil.

The major components of the groundwater remedy are:

I



Record d Decision
NAS Pensacola Operable Unit 4

Site 15 — Pesticide Rinsate Disposal Area
November 30, 1999

Institutional controls imposed in accordance with the Land Use Control Assurance Plan

(LUCAP) to restrict use of groundwater from the surficial zone of the Sand-and-Gravel
Aquifer within 300 feet of the site.

Review of the institutional controls and certification that they should remain in place or

be modified to reflect changing site conditions.

Groundwater monitoring tu ensure that the chemicals of concern (COCs) are not moving

oftsite.

A review during which the Navy would determine whether groundwater performance

standards continue to be appropriate.

Groundwater monitoring will be performed In accordance with the Groundwater
Monitoring Plan. When performance standards (remedial goals) are attained during one

of these events, the monitoring interval will be modified. After two consecutive sampling

events show attainment of performance standards and concurrence with USEPA and FDEP

IS received, the monitoring program will cease.

The major components of the soil remedy are:

Removal of excess risk from the dermal and ingestion pathways for contaminated soil (by

removing contaminated soil above industrial goals through a removal action)-

[mplementation of institutional controls through the LUCAP restricting site use to

industrial.

12
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. Review of the institutional controls and certification that they should remain in place or

be modified tu reflect changing site conditions.

These remedies address the first and final cleanup action planned fur Site 15. Because surface soll
has been contaminated with arsenic and dieldrin at Site 15, the remedy has been selected to
prevent future unacceptable exposure to contaminated soil.  Groundwater In the upper surficial
aguifer below the site has been contaminated with arsenic; however, subsurface soil sampling

indicated no significant source area that could impact groundwater. The water-bearing zone is
affected but contamination is not affecting the public drinking water supply. The groundwater

remedy has been selected to prevent unacceptable current or future exposure to contaminated

groundwater.

This is the only Record of Decision (ROD) contemplated for Site 15. Operable Unit 4 (Site 15)
IS one of 130Us within NAS Pensacola. The purpose of each OU Is defined 1n the FY 1999 Site
Management Plan (SOUTHNAVFACENGCOM, 1998) for NAS Pensacola, available in the

Administrative Record.
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5.0 SITE CHARACTERISTICS
This section of the ROD presents an overview of the nature and extent of contamination at Site 15

with respect to known or suspected sources of contamination, types of contamination, and affected
media. Known or potential contaminant migration routes are also discussed.

5.1  Suspected Sources of Contamination

Based on site history, Site 15 areas where releases potentially occurred are:

. Pesticide/drum storage areas at Building 2692’s former location

. Four equipment rinsate/pesticide handling areas:

— the asphalt pad northwest of Building 2640

— the concrete wash-down pad and drainage area northwest of Building 2692
—  the wash-down and drainage area at the northwest corner of Building 3447

— the pesticide handling area adjacent to Buillding 3586°s west side

. Equipment storage Building 2640

. Holding tank contents disposal area north of the dirt road

Currently, waste minimization procedures are in place at handling areas to eliminate the potential

for additional releases to the environment.

5.2  Nature and Extent

This discussion Is based primarily on the results presented in the RI report. To determine the

nature and extent of contamination? samples were collected and compared to Preliminary
Remediation Goals (PRGS) for soil and groundwater. The PRGs are based on the following

regulatory guidance:
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Surface and Subsurface Soil PRGS

¢ RBCs for residential surface soil and soil screening levels (SSLs) transfer scenario from

soil to groundwater for subsurface soil (USEPA, 1996a).

. Selected soil cleanup goals (CGs) residential scenario and leaching scenario (CGLs)
(FDEP, 1995, [with 1996 and 1997 revisions]).

. USEPA, Office of Solid Waste and Emergency Response (OSWER) draft revised Interim
Soil Lead Guidance (USEPA, 1994a).

o Title 40 Code of Federal Regulations (CFR) Part 761.125 Requirements for PCB Spill
Cleanup (USEPA, 1988).

. USEPA, OS'WER Soil Screening Guidance (USEPA, 1994b).

Groundwater PRGs
. FPDWS, Florida Secondary Drinking Water Standards (FSDWS), and the Florida Surface
Water Quality Standards (FSWQS); (FDEP, June 2, 1994).

. Florida Groundwater Guidance Concentrations (FGGC) (FDEP, June 2, 1994).

. USEPA Maximum Contaminant Levels (MCLs) and Secondary Maximum Contaminant
Levels (SMCLs) (USEPA 1996b).

15
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5.2.1 Remedial Investigation Assessment

The results of the multi-phase RI follow:

Soil Contamination

Several inorganic and organic parameters exceeding PRGs were detected In site soil samples.
However, based on the detections’ magnitude and frequency, arsenic and dieldrin are the primary

parameters of concern in soil. Arsenic was detected across the site’s full extent due to the

handling of various arsenic-based herbicides and pesticides, such as the common herbicide
monosodium methanarsonate (MSMA). As shown nFigure 5-1, the two areas of greatest surface

soil arsenic concentration are the asphalt pad northwest of Building 2640 and the concrete pad

west-northwest Of Building 3586. However, soil was contaminated at isolated locations

throughout Site 15 and north of the road In the old disposal area+

Dieldrin was detected primarily across the site’s western-southwestern portion, where storage

Building 2692 and equipment storage shed 2640 are located. Dieldrin concentrations exceeding
50 ppb were limited to the area northwest and east of Building 2640’s asphalt wash-down pad and

beneath the building and at boring 15S50 north of Building 3447. As shown In Figure 5-2, the

areas of greatest surface soil dieldrin concentration are immediately around the asphalt pad.

Subsurface soil samples exceeded the USEPA SSL for dieldrin (1 ppb) in 13 sample locations.
However, only one sample location at the asphalt pad (15504) exceeded the FDEP CGL (20 ppb)

at a depth of 5 feet. Arsenic In one subsurface sample (15S13) exceeded its USEPA SSL of
15ppm at a depth of 10 feet (16.2ppm), which Is less than the FDEP CGL (29 ppm). These two

isolated occurrences do not reflect subsurface soil as a source of potential groundwater

contamination.

16
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Groundwater Contamination

Arsenic commonly exceeded its PRG and RC; it was the primary parameter of interest detected
In shallow groundwater. Arsenic was not detected in intermediate depth groundwater samples

above the FPDWS, indicating that arsenic has not migrated downward.

Three areas of PRG exceedances In groundwater are shown in Figure 5-3: the area immediately

around the asphalt pad at Building 2640’s northwestern corner, an area north of Building 2692,
and an area north of Building 3586. The areas of the highest arsenic concentrations in shallow

groundwater are north of Buildings 2692 and 3586, downgradient of areas where soil arsenic

concentrations exceed PRGs. The groundwater sampling results from the most downgradient

monitoring wells, 15GS68 through 15GS71 adjacent to Bayou Grande and the tidal pond, Indicate
that arsenic concentrations above PRGs do not extend beyond the golf course to the north.
Rather, given the distribution and magnitude, arsenic concentrations in groundwater above PRGS

are limited to the site and immediately downgradient areas. One potential downgradient area east

of the site will be monitored during remedial design/remedial action (RD/RA).

Site 15 groundwater ultimately discharges into Bayou Grande and the Tidal pond, which are being
assessed inthe Site 40 and 41 Rls.
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6.0 SUMMARY OF SITE RISK

A baseline risk assessment (BRA) for Site 15 included a human health risk assessment (HHRA)
and ecological risk assessment (ERA) as part of the Rl report (EnSafe, December 1997). The

BRA, which was based an contaminated environmental site media as identified In the RI, was
conducted to assess the resulting impact to human health and the environment. Actual or

threatened releases of hazardous substances from this site, if not addressed by implementing the
response action selected in this ROD, may present an imminent and substantial endangerment to

public health or the environment.

6.1 Human Health Risk Assessment
6.1.1 Chemicals of Potential Concern

Contaminants detected at Site 15 were screened against available federal and State of Florida

cleanup criteria, soil and groundwater standards, and reference concentrations to develop a list
or group of chemicals referred to as chemicals of potential concern (COPCs). COPCs are

selected after comparison to screening concentrations (risk-based, leachability-based, and
reference), Intrinsic toxicological properties, persistence, fate and transport characteristics. and

cross-media transfer potential. Any COPC is considered a chemical of concern (COC) if it is
carried through the risk assessment process and found to contribute to a pathway that exceeds a

10 risk or hazard index (HI) greater than 1 for any of the exposure scenarios evaluated in this
risk assessment and has an incremental lifetime cancer risk (ILCR) greater than 10® or hazard

quotient (HQ) greater than 0.1. Tables 6-1 and 6-2 summarize the surface soil and groundwater

COPCs. Bayou Grande and NAS Pensacola wetlands surface water and sediment will be further
evaluated during the Site 40 and 41 RIs.

Essential elements may be screened out of a risk assessment if concentrations detected are not
associated with adverse health effects. 'Therefore, the following nutrients were eliminated:

calcium, iron, magnesium, potassium, and sodium.
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Table 6-1
Surface Soil COPCs

Frequency of
Detection

Aidrm .............. S L
Alpha Chlordane

Arsemc

1BEQ
Iheldrm

gamima- Chlordane

Hachlm: Ephmde

Range of
Cﬁncentratlon

24-50
058—3 100 ”
029663
I 8.89—-—- 1 615 .

November 30, 1999

Average
Concentratmn

262
197

3 ?8
154

Manganese mg/kg 53/53 7 —215 71

Notes:
COPC
uglkg
mg/kg

chemical of potential concern
microgram per kilogram or part per billion

milligram per kilogram or part per million

Table 6-2
Groundwater COPCs

Range of
Concentration

Frequency of

COPC Detection

Alummmn _
Arochl{}r 1260

;@@.@@;Arsemc ------

Chloroform

'.j:ﬁlfChronnum
Dieldrin

Heptactﬂor Epomde

Manganese 6.8 — 50.9
Notes:

COPC = chemical of potential concern
All results are in micrograms per liter (ug/L) or parts per billion (ppb).

[-J
{J

Avera e Concentratmn

0 0023 — 0 033

2 00015—0005 O

"'1“645
0.32
373
0. 8

532 IS

0.0151
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The risk and hazard posed by Site 15 contaminants were assessed for current and hypothetical

future site workers and the hypothetical future site residents under reasonable maximum exposure

(RME) assumptions. For surface sail?the incidental ingestion and dermal contact pathways were
assessed. For groundwater, the ingestion pathway was evaluated. The following discussion

summarizes the Site 15 HHRA results.

6.1.2 EXposure Assessment

Whether a chemical is actually a concern to human health depends on the likelihood of exposure,
i.e., Whether the exposure pathway is currently complete or could be In the future. A complete
exposure pathway IS defined as a sequence of events leading to contact with a chemical. If all four

elements are present, the pathway is considered complete:

. Source and mechanism of release

. Transport medium (e.g., surface water, air) and migration mechanisms through the
medium

° Presence or potential presence of a receptor at the exposure point

. Exposure route (ingestion, inhalation, dermal absorption)

All potential exposure pathways that could connect chemical sources at Site 15 with potential
receptors were evaluated. All possible pathways were first hypothesized and evaluated for

completeness using the above criteria. Current pathways represent exposure pathways that could

exist under current conditions, while future pathways represent exposure pathways that could exist

in the future, 1if current exposure conditions change.

[
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Exposure Setting

Site 15 Is In the golf course maintenance facility at NAS Pensacola where equipment, fertilizer,

and pesticides are handled and stored. This site is currently used to manage and store equipment,
fertilizer, and pesticides for application at the golf course. Future site use Is not expected to

change.

Potentially Exposed Population
Potentially exposed populations are current and future site workers. Hypothetical future site
residents were also evaluated as a potentially exposed population In the risk assessment, even

though future site use is not expected to change. During the BRA, it was assumed that all surface
soil locations were unpaved, workers were continuously exposed to surface soil sample locations,

and groundwater was used as a potable source. Current site worker exposure would be less than

that assumed for the hypothetical future site workers because of their limited soil contact and the

fact that groundwater is not currently used onsite as potable or process water.

6.1.3 Quantification of Exposure

This section describes the models, equations, and intake model variables used tu quantify COPC
doses or intakes for the surface soil and groundwater exposure pathways. The models are
designed to estimate route- and medium-specific factors, which are multiplied by the exposure
point concentration (EPC) tu estimate chronic daily doses. When applied to the EPC, the intake
model variables generally reflect 50th or 95th percentile values which ensure that the estimated

Intakes represent the reasonable maximum exposure (EWE), which is considered 95th percentile.

Formulas are derived from RAGS, Part A, unless otherwise indicated. Table 6-3 lists RME

Intake model variables used to compute chronic daily intake (CDI) for potential receptors exposed

to surface soll and/or groundwater contaminants. Central tendency (CT) model variables are

presented In Table 6-4.
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Table 6 3
RME Parameters Used to Estimate CDI

Trespassing

Oral Absorption Efficiency 0.8 (VOCs) 0.8 (VOCs) 0.8 (VOCs} 0.8 (VOCs)
0.5 (other 0.5 (other 0.5 (other 0.5 (other unitless
organic organic organic organic
chemicals) chemicals) chemicals) chemicals)
O 2(m0rgan1cs) O 2 (morgamcs) O 2 (morgamcs) O 2 (morgamcs)

L T T
.....................................................................
................................
L. Lon o e, e a om . F T T T oLt L . . L T T T
............................................
.............

BOdy We'ght v e 70 s ke

—-——-__—“—_______—_________ﬂ_ﬂn—_ﬂ_——_—#—_'_—'_—_——_-_____#__

ol 125‘1

Averagmg Tlme Cancer 25 550¢ 25.550¢ 25,550 25,35(° days

Notes:

d

-~ 0 o

ra

= USEPA (1989a) Risk Assessment Guidance for Superfund Vol. I, Human Health Evaluation
Manual (Part A).

= USEPA (1991a) Risk Assessment Guidance for Superfund Vol. |. Human Health Evaluation Manual
Supplemental Guidance, Standard Default Exposure Factors, Interim Final, OSWER Directive: 9285.6-
03.EPA/600/8-89/043 .

= USEPA (1991b), Risk Assessment Guidance for Superfund: Vol. I — Human Health Evaluation Manual

(Part B, Development o Risk-Based Preliminary Remediation Goals), USWER Directive 9285.7-01B.
= Calculated as the product of exposure duration (years) x 365 days/year.

= Calculated as the product of 70 years (assumed fifetime) x 365 days per year.
= Assuming one day per week exposure.

= Assuming trespassing occurs during the 10-year adolescent/teenage period.

NA = Not applicable.

L/day — liters per day

cm- = square centimeter

mg/cm” = milligrams per square centimeter
mgiday = milligrams per day

kg/mg = kilograms per milligram
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Table 64
Central Tendency Parameters Used to Estimate CDI

Pathway Parameters Resident Adult Resident Child Adult Worker Units

Ingestion Rate (water) 1.4 x0.75 I X 0 75 I x0.75 L/day

Exposure Duration 7° 2° 5° years

Detial Coveat Apea AL 2S00 el

Skin Adherence Factor l 1 | mg/cm’

Abm 001 (oganics) 001 Gorganics) - 001 (rganies) - unitiess

U 001 (inor Eﬁ“‘m5?:2-5?53?5@????:;'?50 001 (Imfgaﬂws} """"" 9 001 Ginorganicsy

Oral Absorption Efficiency 0.8 (VOCs) 0.8 (VOCs) 0.8 (VOCs)

0.5 (other organic 0.5 (other organic 0.5 (other organic unitless
compounds) compounds) compounds)

0.2 (inorganics) 0 2 (morgamcs) 0 2 (!norgamcs)

fﬁ_é'g.metvefsmn Facmr AR IR T

Body Welght 70 15° 70° kg

Averaging Time, Cancer 25,550 25,550¢ 25,550 days

Notes:

a
b

USEPA (1989a) Risk Assessment Guidance for Superfund Vol. I, Human Health Evaluation Manual (Part A).
USEPA (1991b) Risk Assessment Guidance for Superfund Vol. I: Human Health Evaluation Manual Supplemental
Guidance, Standard Default Exposure Factors, Interim Final, OSWER Directive: 9285.6-03.EPA/600/8-89/043.
C =  USEPA (1991a), Risk Assessment Guidance for Superfund. Vol. [ — Human Health Evaluation Manual (Part B,
Development of Risk-Based Preliminary Remediation Goals), OSWER Directive 9285.7-01B.

Calculated as the product of ED (years) x 365 days/year.

Calculated as the product of 70 years (assumed lifetime) x 365 days per year.

f = Assuming one day per week exposure.

NA = Notapplicable.

!

o a
i

In accordance with RAGS, the adult and child intake variables will be combined to estimate

exposure to carcinogens. This factor, referred to as the lifetime weighted average (LWA),

considers the difference in daily ingestion rates for soil and drinking water, body weights, and

exposure durations for children (ages 1 to 6) and adults (ages 7 to 31). The exposure frequency
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IS assumed to be identical for the adult and child exposure groups; an example is shown after the

equations presented below.

Before quantifying soil exposure, it is first necessary to derive the appropriate fraction ingested
or contacted (FI/FC) from contaminated area factors for each applicable COPC. These factors

are derived by evaluating the spatial distribution of COPCs. The FI/FC was not computed
because upper confidence limits (UCLs) were used to provide upper-bound EPCs.

A CPSS not eliminated from the HHRAs based on the screening comparisons still could be

eliminated as a COPC if the UCL concentration does not exceed the corresponding background

concentration or RBC. In addition, groundwater COPCs were eliminated if they were detected

In Phase | samples but not In subsequent sampling rounds.

HHRASs are composed of many tables, which serve only as an intermediate check when reviewing
the document. The CDI equations, which can be solved assuming a concentration of 1, result In

a universal muitipiter. Multipliers developed for each<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>